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本实验研究了约氏疟原虫致死性虫株 P. yoelii-17XL、非致死性虫株 P. 
yoelii-17XNL 与重组人 ProTα 之间的关系。实验证明感染了 P. yoelii-17XL 的小
鼠肝脏细胞中有大量 ProTα高表达。通过内脏器官指数测定和病理学切片发现，
感染了两株疟原虫的小鼠肝脏、脾脏、胸腺均受到了明显的损伤。采用感染 P. 
yoelii-17XNL 的小鼠血清通过皮下注射的方式注射到感染了 P. yoelii-17XL 的小
鼠体内，可以使这些小鼠的疟原虫血症水平下降，并提高小鼠的存活率（提高了
25%）。该结果提示经 P. yoelii-17XNL 感染的小鼠血清中含有效抵抗疟疾感染的
特异性抗体存在。 
采用超声破碎法提取了红内期 P. yoelii-17XNL 和 P. yoelii-17XL 的全虫可溶
性蛋白作为抗原开展保护小鼠抵抗 P. yoelii-17XL 感染的研究。应用感染了疟原
虫后存活下来的抗血清作为抗体，对两种抗原进行 Western-blotting 免疫印迹实
验，结果显示在 19KD、23KD、33KD 和 48KD 等处有明显的杂交条带，这些蛋
白与文献报道的裂殖子表面蛋白分子量接近。从另一方面证明这些抗原是具有诱
导机体产生有效抗体的抗原成分。 
应用 P. yoelii-17XNL 全虫可溶性蛋白作为抗原，ProTα作为免疫佐剂进行保
护性实验，经过抗原和佐剂免疫小鼠后，再感染 P. yoelii-17XL。结果表明免疫过
的小鼠腹腔巨噬细胞吞噬功能增强；用 P. yoelii-17XNL 全虫可溶性蛋白作为抗










































Malaria is a high incidence and one of the most serious infectious diseases in the 
world which is harmful to people’s health. There are three urgent problems in 
controlling infection and reinfection of Plasmodium in the present: to clarify 
protective immune response mechanism of host against malaria infection, to develop 
effective malaria vaccines and to find good anti-malarial drugs and antimalarial 
agents. Prothymosin α (ProTα) has a wide range of biological activity. It participates 
in the regulation of cell cycle and promotes cell proliferation. In addition, ProTα can 
improve the activity of immune cell and the secretion of immune cell cytokine, it can 
also enhance the activity of dendritic cells and plays an important role in antigen 
presentation. ProTα can be a good candidate as adjuvant of vaccines and assistant of 
antimalarial drugs based on the characteristic. 
The relationship of P. yoelii-17XNL, P. yoelii-17XL and recombinant human 
ProTα has been carried out in this paper. The result shows that a large number of 
ProTα was highly expressed in liver cells of mice infected with P. yoelii-17XL. Based 
on internal organs index and observation of pathology biopsy, it is found that mice’s 
liver, spleen and thymus have been severely damaged which infected with each of the 
two strains of malaria parasites. We made subcutaneous injection with serum from 
survived mice infected with P. yoelii-17XNL to the mice infected with P. 
yoelii-17XNL and found that the parasitemia level decreased and survival rate of mice 
increased (up to 25%). The results show that effective and specific antibodies against 
malaria exist in the anti-serum. 
The whole soluble protein of P. yoelii-17XNL and P. yoelii-17XL at the 
erythrocytic stage were extracted by sonication. And these proteins as antigen were 
used to study of protection against P. yoelii-17XL. The Western-blotting 
electrophoresis using the whole soluble protein as antigen and anti-serum of mice 
infected P. yoelii-17XNL as antibody was carried out, the results showed that there 
were darker hybridized bands at 19KD,23KD,33KD, 48KD.etc. The molecular weight 















othrer hand that these antigens have composition which can induce the effective 
antibody. 
The protection experiment that mice were infected with P. yoelii-17XL after 
immuned with P. yoelii-17XNL whole soluble protein as antigen and ProTα as 
adjuvant The results showed that mice’s macrophage function were enhanced after 
immunization. It had better effect immuned with P. yoelii-17XNL whole protein as 
antigen and ProTα as adjuvant than with P. yoelii-17XNL whole protein only, which 
suggests ProTα could play a potential role as malaria vaccine adjuvant. 
Comparison the results of pre-, post-infection with P. yoelii-17XL and controlled 
groupProTα, it showed that intraperitoneal injection with ProTα before infection with 
P. yoelii-17XL could significantly reduce the parasitemia level and increase survival 
rate of mice. It suggests that using ProTα only can effectively protect mice against 
malaria infection. Our research provided important bases for antimalarial drugs 
development. 
 































国部分地区的疫情调查结果推算，2004 年全国的实际发病数超过 74 万例，2005





































































CD4+ T 细胞中有一类辅助性 T 细胞(helper T lymphocyte , Th)，根据 Th 分
泌细胞因子种类的不同，可分为 Th1 和 Th2 两个亚型。在疟原虫感染过程中，
Th1 和 Th2 受到抗原的刺激活化，进行分化和增殖，并分泌相应的细胞因子参与








低疟原虫血症水平。感染一段时间以后，Th2 型细胞被激活，而 Th1 型细胞活
性及其细胞因子水平下降。激活后的 Th2 型细胞迅速分化增殖并分泌相应的细




细胞因子[14,15]。IL-12 能够促进 NK 细胞和 T 细胞增殖，提高 NK 细胞的细胞毒

















CD25+CD4+ 调节性 T 细胞(regulatory T cells，Treg 细胞)是体内天然存在的
具有独立调节功能的 T 细胞亚群，其免疫抑制效应的发挥可有效地维持机体的
自身免疫耐受[19,20]。研究发现，CD25+CD4+ T 细胞能够抑制 CD25+CD4+ T 细胞
的增殖和细胞因子的分泌[21,22]。体内阻断实验表明，抗 CD25 单克隆抗体消除
CD25+CD4+ T 细胞可以使感染了致死型约氏疟原虫的小鼠存活下来[23]。同时，
已有研究表明CD25+CD4+ T细胞的免疫抑制作用既可通过抑制性细胞因子 IL-10 
和 TGF-γ进行调控，也可通过细胞之间的直接接触产生[24]。IL-10 是一种具有多
重免疫调节功能的抗炎性细胞因子，它一方面对 Th1 反应有明显的抑制效应, 另
一方面 IL-10 能够启动 Th2 反应，可促进 B 细胞成熟和抗体的分泌，是诱导 Th1
向 Th2 反应转换的关键性细胞因子[25] ，而以 Th2 反应为主的体液免疫应答是感
染中后期宿主清除红内期原虫的主要承担者。感染疟原虫的小鼠通过感染早期建
立的 Th1 反应抑制了急性期虫体血症快速升高，然后通过 Th2 反应 终清除红
内期原虫[26,27]。 
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